C onduct problems in young children include aggressive, dishonest, defiant, and disruptive behaviors. 1 The prevalence and intensity of these conduct problems are increasing, which negatively affects child, parent, and community well-being, resulting in increased demands on health, education, and social services. [2] [3] [4] [5] Without effective intervention, conduct problems in young children have the potential to lead to conduct disorder and/or long-term difficulties including substance abuse, mental health difficulties, criminal behavior, and poor physical health. [6] [7] [8] The best outcomes for children with conduct problems are achieved with early intervention using evidence-based parent training programs. 9 Even with the best programs, not all families respond equally. 10, 11 Up to one-third of families still have significant child behavior problems immediately after treatment, which is associated with poorer long-term outcomes. [11] [12] [13] Vulnerable families have additional parental risk factors such as depression or substance abuse, 14, 15 low self-efficacy, and punitive parenting practices. 16 These factors affect parents' ability to remain engaged in programs and to implement new parenting skills. 17 Providing additional support in the home for parents while attending parent training may improve outcomes for high-risk families. 12 During the last 20 years, there has been an increase in home visit programs in an attempt to improve child well-being, 18 but these programs do not provide specific strategies to address conduct problems, and only a few home visit programs have demonstrated long-term benefits for parents and young children. [19] [20] [21] Having skilled therapists visit homes to support parents provides an opportunity to observe interactions and assess factors preventing change such as parental psychopathologic characteristics, difficult marital relationships, and parenting style. 22 Combining an individualized home visiting treatment along with an evidence-based group parent program has the potential to address some of the barriers to achieving good outcomes but has not previously been evaluated, to our knowledge. The home parent support (HPS) program was developed by one of us (D.L.) to enhance outcomes from the Incredible Years Parent (IYP) program. The basic IYP intervention was selected as the parent program because of its strong empirical evidence for children with conduct problems. 4, 11, [23] [24] [25] [26] The IYP program covers strategies to build a strong parent-child relationship, to promote positive behaviors, and to reduce inappropriate behaviors. The IYP program draws on social learning and behavioral theories. Details of IYP can be found at http://www.incredibleyears.com. The HPS program is a 10-session home-based coaching intervention delivered while parents attend the IYP program. The aim is to support parents to effectively implement IYP strategies in their homes. With the combination of group and individualized support, it was expected that outcomes from the IYP program would be maximized. An initial pilot study found that HPS was acceptable and showed benefits in both retention and satisfaction. 27 The aim of this research was to evaluate the efficacy of adding HPS for high-risk families attending the IYP program. The primary hypothesis was that HPS would improve child behavior scores immediately after treatment compared with the IYP program alone. Secondary hypotheses included improved child behavior at the 6-month follow-up, improved attendance at the IYP program, improved retention in the program, and fewer participants with child behavior scores in the clinical range immediately after treatment.
Methods

Trial Design
A superiority randomized clinical trial was conducted in accordance with the Consolidated Standards of Reporting Trials (CONSORT) reporting guideline. Full design details are in the published protocol 28 (trial protocol is available in Supplement 1).
Outcomes data were collected before and after treatment and at the 6-month follow-up. All data were analyzed using an intention-to-treat design with last observation carried forward. Approval was received from the New Zealand Northern B Health and Disability Ethics Committee (NTY/12/06/050). All participants received information on the trial and provided written consent. Participants received NZ$25 (US $17.1) for the pretrial and posttrial interviews and NZ$50 (US $34.3) for the follow-up interview for a total of NZ$100 (US $68.5).
exclusion; or the parent received a diagnosis of a mental health disorder).
Measures
Our primary outcome measure was the change in ECBI-P score after treatment. The ECBI is a well-validated instrument 29 that assesses frequency (problem scale) and severity (intensity scale) of disruptive behaviors in children and adolescents. It distinguishes normal behavior problems from conductdisordered behavior and is frequently used to measure behavior change. 5, 11, 23, [30] [31] [32] [33] The problem scale was the primary outcome measure, as this measure is more sensitive to change. 34 Both scales were reported. Although a parent-report measure of child behavior lacks the objectivity of an independent measure, it has a very good correlation with independent observation. 35, 36 Secondary Outcomes Measures
The SCS-parent version was developed by the Conduct Problems Prevention Research Group (α = .86). 37, 38 It consists of 12 items measuring child prosocial behaviors (eg, "my child shares things with others"), communication skills (eg, "my child listens to others' points of view"), and self-control (eg, "my child controls his or her temper when there is a disagreement") on a 5-point Likert scale (where 0 indicates not at all and 4 indicates very well). Scores less than 17 indicated poor social skills, and a score of 17 is considered a clinically important cutoff point. The Family Questionnaire was developed by the Incredible Years Pilot Study Working Group for use in a joint agency national evaluation of the Incredible Years Pilot Study. 39 The questions incorporated items from several previously validated measures to provide a comprehensive assessment of child behavior and parent characteristics (parenting practices, relationships, depressions, life events, and cultural characteristics) using Likert scales, yes or no responses, and item selection. The Incredible Years Parent Satisfaction Questionnaire is a 24-question assessment of parent views on the program content and teaching methods. Parents rated their satisfaction on a 7-point Likert scale (where 1 indicates extremely useless or difficult and 7 indicates extremely useful or easy). 40 The Follow-up Questionnaire was developed by one of us (D.L.). It is a 12-question assessment using a 5-point Likert scale (where 1 indicates unhelpful and 5 indicates very helpful) to measure levels of engagement, helpful aspects of the trial, and level of competency with implementing IYP strategies (available on request).
Procedure
All parents were visited by IYP group leaders (including D.L.) before beginning the IYP program, given information on the trial, and screened using the ECBI and SCS. A research assistant visited eligible families to obtain consent and collect remaining baseline data. Recruitment continued until 126 participants were enrolled. All participants attended a 14-to 16-week Basic IYP intervention delivered by group leaders (including D.L.) who received supervision every 2 weeks by an IYP mentor (D.L.). An independent HPS therapist (also accredited in the IYP program) was allocated to families in the treatment group to provide the HPS intervention.
Posttreatment measurements were collected by the IYP group leaders using the ECBI, SCS, and the standard Incredible Years Parent Satisfaction Questionnaire. The research assistant repeated the Family Questionnaire within 2 weeks of the final IYP session. Six-month follow-up data were collected by the research assistant. The schedule of data collection is summarized in the eTable in Supplement 2.
Sample Size
Sample size was calculated from previous studies in which 80% of participants completed IYP groups. 31, 33 With 50 participants in each arm, there is 80% power to detect an effect size of 0.57 (ie, Cohen d), equating to a differential change between groups of approximately 3.5 between the control and experimental group. Allowing for 20% attrition, 126 participants were recruited.
Randomization Sequence Generation
All participants were confirmed for inclusion, allocated a code, and randomized using a computer-generated sequence in a 1:1 ratio in permuted blocks to receive the IYP intervention plus HPS (n = 63) or to the control group of the IYP program alone (n = 63). Stratification was by age, sex, and race/ethnicity.
Blinding
Blinding participants to the treatment group was not possible, nor was it possible to keep IYP group leaders blinded to participant allocation. Research assistants were blinded to participant allocation.
Intervention
The HPS intervention consists of 10 one-hour sessions to provide personalized coaching for families in their homes concurrent with their attendance at an IYP group program. Therapists administering the HPS are qualified mental health clinicians and accredited IYP facilitators. They work collaboratively with parents to review key content from the IYP program and tailor strategies to meet the needs of their child. They also explore possible barriers for change (eg, child learning difficulties or mental health, parental mental health, negative cognition, or parental relationships). Therapists support parents to understand their role in shaping the outcomes for their children and to reflect on their parenting styles, expectations, and communication in terms of social learning theory. This support may include acknowledging parents' own experiences and addressing negative cognitions, emotional regulation, self-care, and well-being. Therapists encourage parents to set realistic goals and to evaluate these regularly. Coaching as part of HPS helps parents integrate prosocial skills into their parenting practices, gain mastery, and build self-confidence. Therapists are flexible with home visits and involve other members of the family in the treatment. Where necessary, referrals to appropriate agencies are facilitated. A therapist guide was developed specifying key components for each home visit to ensure that the focus of treat-ment was on successful implementation of IYP strategies and to address barriers to achieving successful implementation. The guide also supported therapists to maintain the integrity of HPS and to maximize outcomes for parents (guide available on request).
Therapists administering the HPS received supervision every 2 weeks from an IYP mentor. All families were reviewed monthly by a multidisciplinary team (including D.L.) that included a child psychiatrist, pediatrician, psychologist, and social worker.
Statistical Analysis
Statistical analysis took place from May 20, 2015 , to March 31, 2016 . Differences in change scores between groups were estimated directly from the analysis of variance models on the primary outcome and secondary outcomes on all continuous variables. χ 2 Tests were used to compare change in the percentage of children with behavior scores in the clinical range. Further analysis using analysis of variance included a per-protocol analysis after treatment and at follow-up and an analysis to determine if either race/ ethnicity or parental mental health problems moderated outcomes. All P values were from 2-sided tests, and results were deemed statistically significant at P < .05 and summarized using 95% CIs. Figure 1) . Parent demographic characteristics were balanced between the 2 groups ( Table 1) . Child demographic characteristics (age, sex, and race/ethnicity) were similar in both groups ( Table 2 ).
Primary Outcome
Baseline child behavior measures were similar between the groups. The intent-to-treat analyses showed no significant difference between groups after treatment (F 1,124 =0.2;P =. 62). However, at the 6-month follow-up, the difference in the mean ECBI-P score was 3.6 (95% CI, 0.8-6.5), which represents a significant benefit from HPS (F 1,124 = 6.3; P = .01). The change of 3.6 is considered a medium effect (Cohen d = 0.63) ( Table 3) .
Secondary Outcomes
Secondary outcomes also showed benefits for HPS. At the 6-month follow-up, the mean SCS score showed a significant benefit of 2.9 (95% CI, 0.2-5.6; F 1,124 =4. 7;P = .03).
Analysis of families whose children's baseline ECBI-P scores were in the clinical range (51 for HPS and 45 for the IYP program) showed that those receiving HPS had significantly fewer children with child behavior scores in the clinical range after treatment ( Retention in the trial was better in the HPS group, where dropout (7 [5.6%]) was less than half that of the IYP group (16 [12.7%] ). The Family Questionnaire measures showed that both groups improved but failed to detect any significant differences between the groups. Satisfaction was high in both groups.
Exploratory Analyses
Per-protocol analysis was carried out to test the hypothesis that adherence to treatment affects outcome. This analysis included all participants who attended more than 70% of IYP group sessions, attended at least 70% of HPS visits (for the treatment group), and had complete data for each time point. Results showed a significant benefit of HPS at the 6-month follow-up on all 3 measures: ECBI-P (F 1,83 =4. 7;P = .03), ECBI-I (F 1,83 =4.8;P = .03), and SCS (F 1,83 = 4.4; P = .04). We analyzed race/ethnicity and parental mental health as possible moderators and were unable to document any significant effects.
Adverse Events
An adverse event is a negative reaction or result that is unintended, unexpected, or unplanned. 42 Intensive monitoring by therapists did not identify any adverse events during the trial.
Discussion
Statement of Principal Findings
Although we were unable to show a significant difference in child behavior scores immediately after the intervention (our primary outcome), there was a significant difference in the percentage of children with behavior scores in the clinical range at this point, with better outcomes for those receiving HPS. By the 6-month follow-up, there was a clear and significant benefit from HPS compared with the IYP program alone on symptom measures, and the reduction in the percentage of children with behavior scores in the clinical range was maintained. Those receiving HPS had significantly better attendance at the IYP group. Per-protocol analyses showed benefits for HPS on all measures. Furthermore, the number needed to treat is only 5 individuals, making this an effective intervention. These improvements held for parents with mental health problems, and there was no difference by race/ethnicity. These results are important. For many years, the problem of dropout and poorer outcomes in families most in need of parenting interventions has been a concern. We have been able to show a significant reduction of participants with children whose behavior scores were in the clinical range after the addition of a home visiting program.
Child behavior scores in the clinical range are a risk factor for adolescent engagement in delinquent acts. 11, 14 Having more young children with behavior scores in the nonclinical range must be a priority. Children with low levels of aggression have less risk of developing serious, violent behavior in adolescence and young adulthood. 43 The findings in the trial showed that additional home support not only improved attendance at the IYP group but also improved child behavior outcomes. One could argue that additional interventions should be provided only after a group approach has been shown to fail. We saw merits in identifying parents who were likely to have poorer response to a group intervention (but were motivated to enroll) and provide concurrent support. In this way, parents saw positive change in their families early in the program and remained engaged.
Another mechanism for change may be attributed to parents' increased competence and mastery in applying positive parenting skills in their homes. Therapists administering HPS coached parents through practice and motivated with encouragement. As parents gained confidence, these strategies became embedded into daily parenting practices; thus, change continued well after the active intervention. In addition, parents were encouraged to reflect on the power of modeling and how their own behavior, communication, and interactions affected their child's behavior. This insight may have contributed to parental motivation to address personal factors affecting relationships within the family and may have been another mechanism for change. Although not all factors can be addressed quickly, when parents feel well supported, validated, and understood, their level of distress can be reduced, which allows the capacity to take on new learning. This change could contribute to improved optimism, self-efficacy, and more positive parent-child interactions. Durand and colleagues 44 found that the best predictor of future child behavior is parental optimism or pessimism. Thus, having regular coaching in the home may have helped parents master new strategies, model positive interactions, and develop a conscious awareness of how their own behavior and other environmental factors were affecting their child's behavior; this change takes time.
Comparison With Other Studies
To our knowledge, there is little research to date on the value of adding an enhancement to an evidence-based parent training program. We identified 13 studies with enhancement interventions to improve outcomes of standard parent programs in which the focus was on improving parenting skills. All of these enhancements had relatively small sample sizes ranging from 22 to 153 and generally did not demonstrate additional benefits after treatment, and few included follow-up data. The only studies in which there was some benefit for child problem behavior were those with enhancements that addressed parental stress, mental health, and negative cognition. [44] [45] [46] A home visiting enhancement allows for tailored personalized support, an assessment of family systems, and identification of other risk factors affecting family functioning. 22, 47, 48 The cost benefit of adding home visiting as a mode of enhancement alongside a group-based parenting program has not been formally evaluated to date, to our knowledge. However, there are clear cost benefits from the IYP group. For example O'Neil et al 2 found cost benefits in terms of education, crime, and unemployment at the 6-month follow-up. Others have found longer-term benefits from the IYP program. 11, 32, 49, 50 This finding indicates the value of the IYP program for families who remain engaged. The cost 
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Abbreviations: ECBI-I, Eyberg Child Behavior Inventory Intensity Scale; ECBI-P, Eyberg Child Behavior Inventory Total Problem Scale; HPS, home parent support; IYP, Incredible Years Parent; SCS, Social Competence Scale.
Research Original Investigation
Efficacy of a Home Visiting Enhancement for High-Risk Families Attending Parent Management Programs benefit of adding HPS was not formally assessed in this trial, but the direct cost based on salary hours, delivery costs, and specialist reviews was NZ$5000 (US $3426.7) per child. This outcome represents potential benefits by reducing future health and social problems, and it immediately improves quality of life for the individual, the family, and the community.
Strengths and Limitations
To our knowledge, this is the first study to add a home visit intervention to enhance outcomes for parents attending the IYP group program. This study was adequately powered, included follow-up data, and demonstrated parent-reported longerterm benefits for child behavior. Although the primary hypothesis was not supported, there was a significant reduction in the percentage of child behavior scores in the clinical range, and there were significant results at follow-up, suggesting potential enduring benefit of HPS. The high levels of engagement in the IYP program and retention in the trial as well as the absence of any adverse events add strengths to this study. This study has some limitations. Participants were included in the trial if their child's behavior score on any measure (ECBI-P, ECBI-I, or SCS) was in the clinical range. This inclusion criterion may have been generous, as this allowed participants with scores in the nonclinical range on the primary measure (ECBI-P) to be included. As a result, the behavior symptoms for these participants had less room to improve on the primary measure (ECBI-P) and may have reduced our ability to show change after treatment.
Second, the measures of child behavior were based on parent reports alone without independent measures. This choice is defendable as the measures are all reliable and well validated and have shown adequate correlation between parent report and independent observation. 35, 36 However, the addition of an independent, and ideally blinded, assessment of outcomes would add to confidence in the findings in any future study. The cost to implement such an enhancement was not formally analyzed in this study. Previous studies on cost-benefit analysis in many countries have already shown efficacy in committing resources early in the life of a child, with high rates of return on investment. [2] [3] [4] [5] 11, 32, 49, 50 A formal evaluation of the cost benefit of HPS in a future trial may address potential barriers to implementation. Finally, further exploration of mediators and moderators of change would guide implementation. 31 
Conclusions
Problematic behavior in children is an important public health issue and by necessity requires an integrated approach from all sectors in the community. Public policy is influenced by research, and it is important to know what works in order to allocate financial resources wisely. This study has demonstrated that the addition of HPS could be a realistic and clinically practical intervention to improve outcomes for vulnerable families while they attend the IYP program. The study aims to evaluate the efficacy of adding a structured home visiting intervention (Home Parent Support) to improve outcomes in families most at risk of poor treatment response from the Incredible Years intervention. This study will inform the design of a larger prospective randomised controlled trial.
Methods/design: A pilot single-blind, parallel, superiority, randomised controlled trial.
Randomisation will be undertaken using a computer-generated sequence in a 1:1 ratio to the two treatments arranged in permuted blocks with stratification by age, sex, and ethnicity. Zealand [1, 2] . They negatively impact on parental wellbeing and result in increased demands on health, education and social services, [1, 3] . Longitudinal studies have established that conduct problems in childhood are precursors to a range of adverse outcomes in adulthood [4, 5] . Without effective intervention these problems have the potential to lead to long term problems including substance abuse, mental health difficulties, violent behaviour, and poor physical health [6] . Conduct problems, aggressive behaviour and poor emotional regulation in young children are important predictors of later antisocial and criminal behaviour in some adolescents, and the effectiveness of interventions diminishes with age [1, 2, 4, 6, 7] .
Therefore, it is prudent to identify those young people at risk and provide an evidence-based intervention early in the life of the child before problematic behaviours have become entrenched and parent-child relationships have broken down.
Intervening early in the life of the child has proven long-term benefits for children with challenging behaviour [5, 8] , and better outcomes for the family and the community than treatment in adolescent years [8, 9] . Heckman [10] has identified the wider benefits from early childhood intervention, including improved learning in schools, as well as reduced crime, teenage pregnancy and welfare dependency. Early childhood intervention is also cost effective [3, 11] . For example Scott and colleagues [3] estimate the cost of public services used by an individual with conduct disorder to be ten times greater than an individual with no problems.
Church [1] found similar costs in New Zealand with successful intervention for a five year old costing approximately $5,000 compared to $60,000 for an adolescent. Furthermore, Church found the success rate is 70% greater for younger children.
Although genetic factors have a role in the development of challenging behaviour, it is the environmental factors that are more readily addressed. Behavioural and social learning theories posit that children learn behaviour within the context of their environment. Children raised in a positive and nurturing environment are more likely to have pro-social friendship skills, an ability to regulate their emotional responses, and achieve appropriate educational standards. On the other hand, children raised in environments with limited resources, by parents who have health problems, and who use punitive parenting practices are less likely to achieve good outcomes [2] . Intervening with an effective parenting programme has been shown to address many of the environmental factors contributing to the development of antisocial and aggressive behaviours in children, and improve their long-term outcomes [5, 8] .
The Incredible Years Parent Programme (IYP) is one evidence-based intervention with extensive research showing effectiveness for children with conduct problems [3, 5, 8, 12, 13] .
Results have been replicated in a number of countries, e.g., Wales, Ireland, Norway, USA, Canada, England [14] [15] [16] [17] , and also for foster families where the children have additional high needs [18, 19] . There is a small but growing body of literature demonstrating the effectiveness of IYP programmes in New Zealand, for example with Maori participants [9, [20] [21] [22] , single parents with children with Attention Deficit Hyperactivity Disorder [23] , and within the Ministry of Education [22, 24, 25] . However, despite these good results, a third of children with behavioural problems whose parents attend IYP still experience difficulties and are at risk of developing chronic problems in adolescence [17, 26] . In a trial with children initially within the clinical range, Webster-Stratton et al. [5] found that post-treatment child behaviour scores remaining within the clinical range was a predictor of adolescent engagement in delinquent acts; achieving post-treatment scores within the normal range was more likely to result in better long-term outcomes.
Those who do poorly despite treatment often have risk factors that are identifiable prior to intervention. While the literature is varied on which specific factors attribute to poor treatment outcomes, the factors generally cluster into four categories [7, 15, [27] [28] [29] [30] :
i. Child variables (severity of child behaviour, referral source, sex).
ii. Parent variables (maternal psychopathology/ depression, coercive/punitive parenting style, maternal age, negative life events/stressors).
iii. Family demographics (single parent, family size, low income, education/occupation, maternal age, minority status).
iv. Participation variables (treatment attendance, perceived barriers to treatment participation).
Other factors for poor response to treatment identified in the literature [12, 15, 28, 31] • Strengthening and supporting a coordinated interagency response;
• Bringing mental health expertise and capacity to a multi-agency team;
• Strengthening interventions for Maori families;
• A focus on children aged 3-7 years; and
• Prioritising those with more severe conduct problems.
The joint commitment from the Health and Education sectors to work collaboratively should improve access to parent information, child health, and educational services for vulnerable families at an optimum time in the life of the child. It is expected that this support will improve engagement in IYP and improve overall outcomes. However, we do not have robust evidence that HPS does improve outcomes compared with IYP alone. The aim of this study is to evaluate the effectiveness of adding a structured home intervention while the parent/carer attends IYP.
As in all group parent programmes, most home visiting programmes are based on the premise that parents play an important role in shaping the outcomes of their children, and that intervention in early childhood ensures input in a sensitive developmental period [27, 32] .
There is also an increasing awareness of the importance of the early caregiving environment and the impact this has on early neurological development [33] . Over the last 20 years, there has been an increase in home visiting programmes in an attempt to address child maltreatment, reduce infant mortality, and improve child wellbeing [34] . Home visiting allows interventions to be tailored to the specific needs of the family and provides therapists with the opportunity to assess and address other risk factors such as substance abuse, poor parental mental health, and violence in the home [35] .
In spite of the growing popularity of home visiting programmes, reviews report mixed results [33, 35] . There are only a few programmes that have demonstrated long-term benefits for parents and children [36] [37] [38] . The diverse results of home visiting programmes, in general,
give some indication of how difficult it is to change parenting practices once dysfunctional patterns have become the established norm for the family [34] . Gomby [35] suggests that combining an effective home visiting programme with other education programmes may improve outcomes.
Characteristics that contribute to an effective home visiting programme include internal consistency (adherence to the curriculum), a collaborative approach when working with parents, well trained and well supervised therapists, close relationship with other services, and low caseloads [33, 35] . These factors are key components of the HPS intervention developed by DL to support families to maximise the benefits of IYP.
HPS provides a structured intervention for parents in their home in conjunction with attending IYP. Parents have the benefit of the IYP group curriculum on child development and parenting practices, experiential group learning, and socialisation. HPS is provided by therapists who are trained mental health workers and accredited IYP facilitators. They are familiar with the detail of the course content and key principles, and work collaboratively with the parents in their home. They support parents to implement the key parenting principles and practice new skills, and tailor these strategies to their own circumstances. Therapists focus on building the parent-child relationship and on addressing negative cognitions and coercive patterns of interaction. They also assess barriers for change and support parents to access other appropriate health and education services such as adult mental health services, income support, relationship services, and special education services. Therapists follow a structured guide to ensure adherence to the curriculum and they attend weekly supervision to maintain fidelity. In an open trial of HPS participants reported high levels of satisfaction and retention rate was high at 92% (Unpublished).
We hypothesise that the addition of a structured home intervention (HPS) will result in better outcomes for families with additional risk factors for poor treatment response, and we expect to increase the percentage of children with post-treatment scores in the non-clinical range. The current study has been designed to evaluate this intervention and, if it is found to be effective, there is the potential for national implementation.
The successful widespread implementation of any intervention requires a degree of pragmatism. To identify families at greater risk of non-response it would be unrealistic to try and screen for all the factors outlined above, and a number of them cluster together. Three domains have been used in this study to identify families at greater risk of non-response.
These are from the categories of the overall risk factors and would be easy to implement in a community real-world setting. 
Methods/design
Design:
This study is a pilot single-blind, parallel, superiority, randomised controlled trial. Eligible participants will be randomly allocated to receive IYP plus HPS or to the control group of IYP treatment alone. Randomisation will be undertaken using a computer-generated sequence in a 1:1 ratio to the two treatments arranged in permuted blocks. Stratification will be by age, sex, and ethnicity. Data from all participants will be included in the data analysis, irrespective of whether follow-up data is available using an intention-to-treat design.
Ethical Approval: access arrangements, and their child does not have an intellectual disability. All families attending IYP are screened for eligibility for IYSS and those who meet the criteria will be invited to take part in the trial until 126 participants have been recruited. Participants will be randomly allocated to IYP plus HPS or to IYP alone. Where there is more than one child in a family who meets the criteria for IYSS, the parent will identify the child they find most challenging as the focus child. Where more than one parent/carer is attending IYP, and their child meets the criteria for IYSS, one parent/ carer will be identified as the trial participant.
Inclusion Criteria Participants will be eligible for inclusion in the trial if:
• They are parents/caregivers of children with conduct problems, who are enrolled to attend IYP.
• Their child is over 3 years and under 8 years of age on the date of signed consent to participate in the trial.
• Parent child behaviour scores are in the clinical range for any of the following psychometrics: Eyberg Child Behavior Inventory (ECBI) total problem scale >11; ECBI intensity scale >127; Social Competency Scale (SCS) <17.
• Or there is one of the following risk factors: Child, Youth and Family Services involvement; school exclusion; parent diagnosed with mental health disorder.
Exclusion criteria None.
Withdrawal Criteria Participants can withdraw from the intervention at any time but will remain in the trial. If participants require on-going support they will be assisted to engage in an appropriate community agency.
Intervention HPS Participants will receive 10 in-home sessions from a separate therapist accredited in IYP whilst they attend the 14 to 16 week Basic IYP. The intervention will include a comprehensive child assessment, including developmental, medical, and social history, preschool or school reports, involvement of other agencies, family structure, and parental mental health. Participants will be supported to identify specific goals they wish to achieve and record them. The therapist will visit them in their homes to provide support to personalise and implement the IYP strategies and to address any barriers to implementation of these strategies that they or the therapist identifies. The therapist will follow a structured intervention guide to ensure therapist fidelity. Treatment includes follow-up contact at one- Intervention fidelity HPS therapists will follow the structured guide in their intervention and keep a record of activities in each session to ensure that key activities are included. This record will be reviewed in weekly supervision.
Control
Participants will be in the same IYP groups as those in the intervention arm. This is to prevent real or perceived difference between the groups. All IYP groups will be delivered by trained facilitators in CAMHS, the Ministry of Education, or non-government organisations and will receive 2 hours supervision fortnightly. Those in the control will receive the usual support from IYP group leaders and will still have access to all services that would normally be available to them.
Outcomes Primary outcome
The primary outcome is a change in child behaviour from baseline to post-intervention in the parent-reported ECBI Problem scale.
Secondary outcomes
• The percentage of parent scores on the ECBI that are in the normal range at posttreatment.
• The percentage of parent scores on the Child SCS that are in the normal range at posttreatment.
• Changes from pre-to post-intervention in child behaviour, parenting practices, parent relationships, and parental well-being measured on the Family Questionnaire (FQ)
scales.
• The percentage with at least 80% engagement in IYP measured on the attendance register.
• Levels of parent satisfaction with IYP measured using the Parent Satisfaction
Questionnaire.
• Maintenance of improvement at 6-month follow-up measured on the FQ, ECBI, and SCS.
• Parent reports of competence with implementing IYP strategies in the home as reported in the Follow-up Questionnaire at 6 months.
Measurements Screening measurement
The IYP group leaders will carry out screening using the ECBI and the SCS -Parent Version.
These measures have been used in similar studies [13, 39] .
• The ECBI is a parent-rated inventory with two scales. The total problem scale is a measure of the type and frequency of 36 behaviours. Total problem scores over 11 are in the clinical range. The intensity scale is the degree to which parents find the behaviours problematic, rated 1 to 7. Intensity scores over 127 are in the clinical range [40] .
• The SCS -Parent Version was developed by the Conduct Problem Prevention Research
Group [41, 42] . It consists of 12 items completed by the parent on their child's pro-social behaviours, communication skills, and self-control on a 5-point Likert scale. A total score less than 17 is indicative of poor social skills and is considered a clinically important cutpoint for meeting IYSS criteria.
Baseline:
Once eligibility is confirmed a research assistant will collect pre-intervention baseline data on demographics and the FQ. The FQ was developed by the Incredible Years Pilot Study
Working Group for use in a joint-agency national evaluation of Incredible Years Pilot Study [43] . The questionnaire is a comprehensive assessment of child behaviour, parenting practices, partner relationships, parental depression, life events, cultural participation, and parent satisfaction. The research assistant will read all questions out to the participant and score responses on the questionnaire.
Post Treatment:
The IYP group leaders will collect post-treatment measurements using the ECBI, SCS, and the standard Incredible Years Parent Satisfaction Questionnaire. This is a 24-question assessment of parent views on the programme content and teaching methods. Parents rate their satisfaction on 1-to 7-point Likert scale [44] . The research assistant will repeat the relevant sections of the FQ within two weeks of the final IYP session.
Follow-up:
At the 6-month follow-up, the research assistant will collect ECBI, SCS, and FQ and a quantitative/qualitative follow-up questionnaire. This questionnaire includes Likert-type scales and opportunities for written feedback to assess levels of engagement, helpful aspects of the trial, level of competency with implementing IYP strategies, and changes in relationships and behaviour noticed by parent/carers (Table 1) . Previous research indicated that 80% of participants receiving HPS completed the IYP group [43, 45] . Therefore, a total sample of 126 participants will be collected in order to achieve 50 participants in each treatment arm at post-treatment. This trial represents the first formal assessment of the HPS intervention and is being undertaken as a pilot study to assess the feasibility of a full randomised controlled trial in the wider clinical setting and to collect data to inform the power calculations for such a study. Thus, there is no formal power calculation for the proposed sample size of 126, but this represents a substantial and adequate number of participants representative of those likely to benefit from the intervention. Standard power calculations with 50 in each arm will have 80% power to detect an effect size of 0.57 between the control and experimental group (i.e., Cohen's d = 0.57).
Randomisation and sequence generation
On completion of baseline data collection, participants will be allocated an identification number and randomized to IYP plus HPS or to IYP alone. An independent statistician using a computer generated randomization sequence generated prior to the enrolment of any participants will undertake the randomisation. Randomisation will be stratified on each IYP group so that each intake or source group will have approximately equal numbers allocated to each treatment. The randomisation sequence will allocate in a 1:1 ratio to the two treatments arranged in permuted blocks and will be stratified on age (under 5 years and over 5 years), sex, and ethnicity (Maori and Non-Maori). After a participant has met all inclusion criteria and signed informed consent they will be allocated the next available randomisation allocation.
Allocation concealment
The randomisation list will not be available to any researchers directly involved in the assessment or screening of participants. The participant will only be allocated once all inclusion criteria are met. Following randomisation, participant allocation will be returned to the primary investigator who will inform participants of their allocation and arrange for HPS to begin in the treatment group.
Blinding
Due to the nature of the study, it is not possible to have a completely blinded design.
Participants will know which intervention they are receiving. IYP group leaders will also know who is in the treatment arm as their contribution is a part of the HPS intervention. The primary investigator leads the IYSS team and conducts the multidisciplinary team review and will therefore be aware of those participants in the treatment arm. However, the research assistant undertaking the assessments will be blind and remain blind to treatment allocation throughout the study. Participants will be asked not to reveal the intervention they are receiving to the research assistant. All participants will be given an identification number to ensure the researcher and all those involved in summarising and inputting the data are unaware of the treatment allocation.
Statistical methods
Standard descriptive statistics will be used to report demographics, baseline status for outcome measures, and presentation features for the sample as a whole and by randomly allocated group. These will include means, medians, ranges, and standard deviations for metric measures, and frequencies and percentages for categorical measures. The primary outcome measure, the change in the parent scores on the ECBI total problem score from preto post-intervention will be calculated for each individual and will be compared between randomised groups using ANOVA with randomised group and strata as fixed factors.
Additional sensitivity analyses will be undertaken using an ANCOVA model and including the baseline level of the change score as a covariate.
The metric secondary outcome measures that assess change from pre-to post-intervention in SCS, and child behaviour, parenting practices, parent relationships and parental wellbeing as measured by the FQ, will also be compared between randomised groups using ANCOVA models with baseline levels as covariates and randomized group and strata as fixed factors.
The categorical outcomes at post-treatment including the percentage of parent scores on the ECBI and the SCS that are in the normal range at post-treatment and the percentage of participants with at least 80% engagement in IYP will be compared between randomized groups using 2 tests.
As outlined above, the stratification factors will be included as factors in the ANCOVA models analysing the primary and secondary continuous outcomes and, depending on sample size, may also be included in a Mantel-Haenszel 2 analysis of the post-treatment categorical outcomes.
The maintenance of post-treatment results for the primary and secondary outcomes at six months postintervention will be compared between randomized groups using ANOVA. This analysis will explore change in the metric measures from immediately post-treatment to six months between the two randomised groups. Additional exploratory analyses including correlation coefficients and further ANCOVA and logistic regression models may be used to identify the characteristics of subsets of participants who respond particularly well or poorly to the addition of HPS to IYP.
A two tailed = 0.05 will be used for all statistical testing of the results of the above analyses and results will be summarised using 95% confidence intervals of the differences between randomised groups. Should any of the above metric outcome measures not meet requisite assumptions for parametric analyses after transformation, non-parametric tests, including the Mann-Whitney U-test, will be used for analyses.
All participants' data will be included in the intention to-treat analysis. Considerable efforts will be made to obtain post-treatment and follow-up data from all randomized participants even if they do not complete the treatments. Missing data will in the first instance be managed with a 'last observation carried forward' approach with additional sensitivity analyses undertaken Responses will be coded using a general inductive approach described by Thomas [46] . All responses will be read systematically to identify meaningful units. These will be coded and then categorised into emerging themes. Any links or relationships between the themes will be established. The frequent, dominant, or significant themes will be identified, and will inform research findings. Participants' responses to open ended questions are expected to give insight into the impact of child behaviour on the family, their expectations and hope for change, and their experience of the intervention, including unplanned or unanticipated effects. An independent coder will code 30% of transcripts to ensure reliability of coding. Any discrepancy in themes will be resolved by agreement between the two coders (Additional file 1).
FIGURE 1 Participant Flow Discussion
There is considerable evidence for the efficacy of IYP for most families who are experiencing challenges with child behaviour. Research shows that up to two thirds of families who complete IYP have child behaviour rating scores in the normal range at posttreatment and this is maintained at follow-up [5, 13] . For those families whose children do not make sufficient change during treatment, the risk of later poor outcomes is raised substantially. These families may respond to extra in-home support to encourage engagement in IYP, address barriers for making change, and support the implementation of effective parenting strategies. We anticipate that providing tailored in-home coaching to vulnerable families while they are attending IYP will result in more participants having posttreatment child scores in the normal range. A structured therapist guide has been developed to ensure the intervention is delivered with fidelity.
It is costly to provide intervention and treatment for conduct disorder and the cost increases with age and severity. If the trajectory of just a few young children can be changed early in the life of the child then it is more likely that the improvement will be maintained over time and this can provide a saving to health, education, and social justice.
This is the first formal evaluation of adding a structured home intervention (HPS) to the IYP group-based programme and is a feasibility study to inform the design and implementation of a larger definitive randomized controlled trial. It is hypothesised that HPS will improve outcomes in families with risk factors for nonresponse to treatment, encourage them to stay engaged in IYP, strengthen their adoption of effective parenting strategies, and improve outcomes for both the children and the families. If a significant effect size is found this would justify expansion and development of HPS. However, if the effect size is small it could be concluded that HPS does not have additional benefit over IYP alone for the sample identified for this trial. These findings could provide information to inform National Ministries on policy and resource allocation.
Trial status
Recruitment commenced in March 2013. The final participants are expected to complete their 6-month follow-up assessment in December 2014.
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